Efficient synthesis of a regioregular oligothiophene photovoltaic dye molecule, MK-2, and related compounds: a cooperative hypervalent iodine and metal-catalyzed synthetic route.
We have successfully established an efficient route to the core structure of donor-acceptor head-to-tail (H-T)-linked regioregular oligothiophenes, which includes the following key synthetic steps, that is, hypervalent iodine induced direct and regioselective coupling of thiophenes and the use of the obtained bithiophenes as excellent coupling substrates for the Suzuki and Stille couplings. The versatility of this new approach is highlighted in the dramatic improvement of the yield (ca. 59 % overall yield) of MK-2, a high-performance organic dye, for photovoltaic applications.